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Case of the Month #178: Intraosseous Orbital Meningioma Presenting
With Diplopia and Proptosis
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A 58-year-old woman presented with a week-long history
of diplopia. She further described a 3-year history of
abnormal left eyelid alignment and, more recently, a 1-month
history of pain behind the left globe that spread to the right
cheek. There was no history of antecedent trauma, no other
neurologic symptoms or signs, and results of a physical
examination revealed left proptosis. Her medical history was
significant for right eye glaucoma, with intraocular pressure
of 28 mmHg. Left-sided pressures were normal, at 16 mmHg.
Visual acuity was normal. After a computed tomography
(CT) of the head, she was referred for neurosurgical consul-
tation, after which, magnetic resonance imaging (MRI) of the
brain was also performed. Selected images of those studies
are included below (Figures 1 and 2).Diagnosis
Intraosseous orbital meningioma.Radiologic Findings
The skull scout film demonstrates a spherical opacity in
the left orbit. The CT (Figure 1) demonstrates an expansile
lesion arising from the lateral wall of the orbit and involving
the greater wing of the sphenoid bone. The globe is exoph-
thalmic, and the lateral rectus is displaced medially. TheKey Words: Intraosseous meningioma; Diplopia; Orbital
meningioma.
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between the sphenoid and zygomatic bones.
An MRI of the brain (Figure 2) again demonstrates this
bony lesion. The intraosseous component is hypointense on
fluid attenuation inversion recovery (FLAIR) imaging (left)
and demonstrates no enhancement on T1-weighted MRI
(right); but the soft-tissue component, in part, comprising the
underlying dura behind the sphenoid ridge, is slightly hyper-
intense and exhibits a prominent homogeneous enhancement.
The T2-weighted coronal study (not shown) also shows
the lesion to be hypointense. Both axial and coronal studies
demonstrate medial displacement of the lateral rectus,
with secondary pressure on the other extraocular muscles.
Discussion
Our patient underwent orbito-zygomatic craniotomy for
resection of the compressive lesion followed by orbital
decompression and reconstruction. Intraoperative biopsy
confirmed the diagnosis of meningioma. Intraosseous
meningiomas arise from the diploe of the calvarium and
account for fewer than 1% of all meningiomas [1]. The
origin of these lesions is uncertain, including theories that
they arise from arachnoid cap cells trapped in the cranial
suture during birth [2] or from entrapped dura and arachnoid
during previous trauma with dural tear [3]. Although this
tumour was closely related to the sphenozygomatic suture,
only 8% of such tumours are found in proximity of a cranial
suture [2]. Furthermore, a history of head trauma has only
been reported in 14% [4]. These lesions most commonly
arise in the orbit and then the frontoparietal region, and the
most common radiographic feature is hyperostosis, found in
approximately 60% [4]. A strict definition is evolving but
generally includes both lesions with no dural involvement as
well as those lesions that invade the dura but with a growth
direction displacing it away from the inner table of the skullll rights reserved.
Figure 1. Computed tomography (CT) bone window (left) and soft-tissue window (right), showing an expansile, sclerotic lesion arising from the lateral wall of
the orbit and involving the greater wing of the sphenoid. It approximates the suture between the sphenoid and zygomatic bones. The globe is displaced
anteriorly, and the extraocular muscles are displaced medially. This CT does not clearly demonstrate any soft-tissue component to the mass.
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meningiomas, divided into type I (purely extracalvarial),
type II (purely calvarial), and type III (calvarial with
extracalvarial extension).
Orbital meningiomas commonly present with unilateral
loss of vision that subsequently yields to painless exoph-
thalmos. Papilloedema can occur by globally increased
intracranial pressure or by direct compression of the optic
nerve. Diplopia is common as a consequence of mass effect
that causes globe misalignment, cranial neuropathies, or
physical disruption of the rectus muscles [5].
Plain radiographs are of limited value because the image
is complicated by other bony structures. CT can more
effectively detect and evaluate the extent of such a tumour.
Peritumoural hyperostosis can occur, but the lesion can be
either osteoblastic or osteolytic, and can spread by both intra-
and extraosseous extension [6]. MRI can more precisely
determine the soft-tissue component of the tumour. AlthoughFigure 2. Magnetic resonance imaging (MRI) of the brain axial fluid attenuation
gadolinium axial T1 (right) of the expansile lesion. The intraosseous component
(white arrow) is hyperintense, with dense enhancement after administration of ga
sphenoid ridge. Both axial and coronal studies demonstrate medial displacement onormally hypointense on T1, reports of T2 intensity and
gadolinium enhancement are variable. Bassiouni et al [6]
report 11 of 15 patients to have contrast-enhancing lesions.
Our patient exhibited enhancement only of the peripheral
dura surrounding the lesion, potentially from reactive
changes or from dural invasion.
The differential diagnosis of this lesion includes fibrous
dysplasia, osteoma, osteosarcoma, and plasmacytoma. Fibrous
dysplasia lesions typically have an earlier age of onset and
demonstrate thin cortical bone on CT, with strong enhancement
on MRI [7]. The nidus of osteoma is variably mineralized and
only rarely uniformly dense on CT; although the MRI appear-
ance of hypointensity on both T1- and T2-weighted sequences
can make it difficult to differentiate from primary intraosseous
meningioma. The aggressive and malignant course of osteo-
sarcoma usually manifests osteolytic lesions with ill-defined
margins. Plasmacytomas are also typically osteolytic lesions
on CT and are hyperintense and contrast enhancing on T1 andinversion recovery (FLAIR) imaging (left), coronal T1 (middle), and post-
is hypointense on FLAIR imaging, but a demonstrated soft-tissue component
dolinium. This likely represents tumour and the underlying dura behind the
f the lateral rectus, with secondary pressure on the other extraocular muscles.
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meningiomas are histologically malignant [1].
Gross total resection with orbital reconstruction provided
our patient with a satisfactory outcome. The globe was
appropriately positioned, and afterward there was no visual
field deficit on the side of the operation.References
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2003;52:318e23.Book Review / Critiques de livresBook Review: Handbook of Breast MRI. Handbook of
Breast MRI, Cambridge University Press, Jeremy Price
Cambridge, UK, 2012, 213 pages. Paperback,
USD$80.00. ISBN: 978-0-521-13966-3
This comprehensive, single-author book is intended to
assist the radiologist who is new to breast magnetic reso-
nance imaging (MRI) gain insight into this breast imaging
modality. The book is composed of 8 chapters, which
progress from describing the basics of breast MRI to elab-
orating on more complex topics, such as preoperative
staging, problem solving applications, and breast augmen-
tation. It contains a detailed chapter on interpretation of
breast MRI by using a systematic approach that adheres to
the standardized American College of Radiology d Breast
Imaging Reporting and Data System lexicon. Each chapter
concludes with 10 true or false questions that help reinforce
the learning objectives.
The book’s intended audience is the practicing breast
radiologist who wants to embark on performing and inter-
preting breast MRI studies and the nonbreast radiologist who
may be familiar with MRI and wants to gain an appreciation
for this diagnostic tool in breast imaging. As stated by the
author, the book’s goal is to make the learning curve of
breast MRI easier to navigate. At a favorable price and ideal
portability characteristics, it would also be an excellent text
for radiology residents and breast imaging fellows who are
on the go.The limited number of colour images, which are relegated
to colour plates in the middle of the book, and the small size
of some of the images may be viewed as drawbacks by some
readers. However, most of the noncolour image quality is
excellent and the captions are concise and effective. Some
cases also include correlating sonographic images, which
highlights the importance of multimodality correlation in
breast imaging.
Sprinkled throughout the book are highlighted boxes that
contain ‘‘pearls,’’ which effectively catch the reader’s eye.
The book is enhanced by numerous summary tables that are
very useful for quick and easy reference. However, these
could have been even more effective with a bold or larger
font. The addition of a chapter on MRI-guided biopsy,
a glossary, and 8 appendices, which concisely summarize
staging, surgical, systemic, and radiation therapies, make this
book a good reference tool.
In summary, this well-written, easy-to-follow, and
comprehensive book is an informative overview text, which
should serve as a great resource for radiologists in training and
for practicing physicians who are embarking on the joys and
challenges of breast MRI. I strongly recommend this book.Allison Shaikh, BSc, MD, FRCPC
BC Cancer Agency-Vancouver Centre
Vancouver, BC, Canada
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